Abstract. We introduce the notion of Caputo-Fabrizio left and right derivatives. We present sufficient conditions for the existence of symmetric positive solutions for the following Caputo-Fabrizio fractional singular integro-differential boundary value problem
2−µ (t−τ ) x(τ )dτ, t ∈ [0, 1),
where the nonlinearity f : (−1, 1) × (0, ∞) → R is continuous and singular at t = −1, t = 1 and x = 0.
introduction
Recently, the author presented the existence of symmetric positive solutions for the following Caputo fractional singular boundary value problems (SBVPs) C D µ 0 x(t) + f (t, x(t)) = ω x(t), t ∈ (−1, 1), 1 < µ ≤ 2, x(±1) = x ′ (0 ± ) = 0, ( Caputo-Fabrizio fractional singular integro-differential boundary value problem (SIDBVP)
are presented, where BVPs involving fractional order differentials have become an emerging area of recent research in science, engineering and mathematics, [11, 13, 15, 17, 18] . Applying results of nonlinear functional analysis and fixed point theory, many articles have been devoted to the study the existence of solutions for fractional order BVPs [9, 10, 22, 23, 25, 26] .
Further, many authors considered the SBVPs involving fractional derivatives, for details see [1, 2, 19, 20, 24] . Nonlinear IDBVPs has formulated an important area of research as these equations represents many continuum phenomena and arise in a various fields of science such as population dynamics, ecology, fluid mechanics, aerodynamics, etc [3, 6, 8, 12, 14, 21] . In Section 2, we presents generalized definitions of Caputo-Fabrizio fractional left and right derivatives, some preliminary lemmas for the construction of Green's function. Some properties of Green's function are also presented. In Section 3, the existence of symmetric positive solutions has been established in Theorem 3.1.
preliminaries
We generalize the definition of Caputo-Fabrizio fractional derivative [7] and define the Caputo-Fabrizio fractional left and right derivatives as follows.
has general solution
where a 1 , a 2 ∈ R.
Lemma 2.4. Let µ ∈ (1, 2), y : [0, ∞) → R with y(0) = 0. Then the Caputo-Fabrizio fractional integro-differential equation
Lemma 2.5. For µ ∈ (1, 2), y(0) = 0, the Caputo-Fabrizio fractional IDBVP
3)
has integral representation
where
(2.5)
Proof. In view of (2.3), we have
which in view of Lemma 2.3 and Lemma 2.4, leads to
which on employing the BCs (2.3), reduces to
which is equivalent to (2.4).
In the following Lemma 2.6, we present some properties of the Green's function (2.5). 
Proof. The proof is obvious.
Main Result
We make the following assumptions.
(A1). For each x > 0, f (0, x) = 0, f (t, x) = f (−t, x) for all t ∈ (−1, 1). There exist q ∈ C[0, 1), u ∈ C(0, ∞) decreasing, and v ∈ C[0, ∞) increasing such that
. There exist a constant R ≥ σ R (0) such that, for t ∈ (−1, 1) and
In view of (A2), choose ε > 0 such that Proof. In view of (A1) and Schauder's fixed point theorem the map T m defined by (3.2) has a fixed point x m ∈ X. Thus
which in view of (A2) and Lemma 2.6, leads to
(3.4) Also (3.3) in view of Lemma 2.6, (A1), (3.4) and (3.1), leads to
which in view of (3.1), leads to
Consequently, in view of (3.4) and (3.5), we have
which shows that the sequence {x n } 
